Abstract. Here we derive a new formula for the exponent of an arbitrary matrix in the Lie algebra of the Lorentz group. Our considerations are based on the fact that for each constant electromagnetic field there exist an inertial system in which one can easily solve the respective Lorentz equation and therefore to find the explicit formulas describing the trajectories of the charged particles in this field.
Introduction
Many mathematical models of processes in Physics, Biology and Chemistry are based on systems of linear, ordinary differential equations with constant coefficients. For example, by rewriting the classical Lorentz force law equation in the relativistic form (see [1] , [3] and [7] for more details about this issue), the motion of a charged particle in a constant electromagnetic field can be described by a system of four linear differential equations -the so called Lorentz equations
Here and below U denotes the particle four-velocity (column) vector with respect to the fixed inertial system
with
being its space, respectively time components, τ is the proper time on the world line, while E is the particle energy, m is its mass at rest and a summation over 98
